Objective. To evaluate the impact of distance education in diarrhea and cholera case management on the quality of physicians' and nurses' practice.
Although cholera and diarrheal diseases are highly prevalent
In light of this experience and the high cost of traditional training methods, the Ministries of Health in El Salvador, in Central America, studies show that health worker knowledge and practices related to these diseases are inadequate Guatemala, Honduras, and Nicaragua, the Pan American Health Organization (PAHO), and INCAP selected a distance edu- [1] [2] [3] . In response to these findings, the Ministries of Health in the region decided to offer training designed to improve cation method to provide in-service training for health workers in the management of cholera and diarrheal diseases. Based on health worker skills in managing these diseases.
The Institute of Nutrition for Central America and Panama INCAP's previous experience with other distance education courses, a one-on-one tutoring component was added to the (INCAP) had previously developed and implemented several distance education courses that improved health workers' course design in order to increase the impact on practices.
Research on the effectiveness of distance education in knowledge about health and nutrition. These courses used printed educational modules mailed to participating students improving health worker practice and patient outcomes has been inconsistent [4] . For example, of two studies using one module at a time, and provided individualized written feedback. Typically, general meetings of class participants randomized controlled designs to measure results of distance education, one [5] found a small but significant improvement were held at the beginning and end of the course. in patient care 6 months after the distance medical education evaluation was done in a single country, Guatemala, where course was administered. The other study [6] found a short-the head office of INCAP is located, for budgetary reasons. term increase in knowledge of hypertension management, The program group included doctors and nurses selected but showed no effect on practice in the short or long term. randomly from three health areas (Guatemala Norte, AmatiSeveral reviews [7] [8] [9] conclude that such rigorous studies tlán, and Esquintla) where the course was offered. The control [5, 6] of distance education in health care management are group included doctors and nurses selected randomly from rare, and the few that exist report conflicting results.
three health areas (Guatemala Sur, Sololá, and Sacatepequez) This paper reports the results of an evaluation of the where the course was not offered. Both the program and course's impact on health workers' diarrhea case management control pre-course samples were comprised of health workers practices carried out in Guatemala using pre-and post-course who, prior to its onset, expressed a desire to take the course. measurements in both a program and a control group.
The post-course program sample included only those health workers from the pre-course sample who completed the Course description course. The post-course control sample included all the health workers from the pre-course control sample who could be After an initial meeting, the participants who enrolled in the located to conduct a post-course measurement. course returned to their home districts, where they received Of the 158 enrollees originally selected for the program a packet of course materials by mail each month for 10 months. The participants studied the material, answered group, only 80 actually started the course; 78 did not, possibly questions that tested their understanding, and mailed their because many were enrolled by their supervisors and never work to the course tutors. The tutors reviewed the answers personally committed to participate. Sixty-six of the 80 who and provided written, individualized feedback to participants. started the program completed the course, and all 66 parThroughout the course, tutors monitored progress by speak-ticipated in the post-course survey. In the control group, ing to participants on the telephone and by visiting their eight of the 74 in the pre-course sample were not located workplaces once or twice during the 10-month period. The for the post-course sample. The final sample size for both tutors also held a mid-course practice session at a local clinic program and control panels turned out to be the same (n= or hospital for about half of the participants. A graduation 66) ( Table 2) . About two-thirds of both panels were doctors, ceremony, where participants received certificates of achieve-and one-third were nurses. ment, marked the course's completion.
Data on the practices of health workers in the program Course content and materials were developed by expert and control samples were obtained during the 2 months working groups, including technical groups from several preceding and the 2 months following the course. Both Central American countries, as well as experts in diarrheal periods of data collection occurred during the 'high' season diseases from INCAP, PAHO, universities, and other health of diarrhea occurrence. Practice was measured by direct organizations. Content was organized by subject area: eti-observation using a modified version of the procedural standological and epidemiological considerations, physiology of ards in the World Health Organization's (WHO) Health Facility the disease, clinical manifestations, treatments, patient man-Survey Manual for diarrhea case management [11] . Fourteen agement, prevention and control, and health facility or-physicians, referred to as the 'INCAP observers', were reganization. Course material also included self-evaluation cruited and trained in standardized procedures: nine for the exercises, bibliographies, videotapes, and slides [10] .
pre-survey and five for the post-survey. The 3-week INCAP Tutors from each participating country were trained in a observer training included 1 week to cover each of three week-long workshop and played a key role in administration topics: (1) clinical management of diarrhea and cholera; (2) of the course. Every participant was assigned a tutor who observing, interviewing, and completing survey forms; and (3) lived in his or her area. In addition to providing monitoring, standardizing data collection among observers. The INCAP feedback, and mid-course practice sessions, tutors registered observers directly observed each health worker's management participants, delivered teaching materials, conducted baseline of one diarrhea case before and one after the course. Both participant surveys, and gave an overview of course prochild and adult cases were observed and recorded. Data cedures and content during the inaugural meeting. The course were recorded on a standard pre-coded form during the was implemented in El Salvador, Guatemala, Honduras, and observation. Additional information on the data collection Nicaragua in 1994. The original Guatemala study group included 158 enrollees, 78 of whom (49.4%) never actually started the course (Table 2 ), most because they had been enrolled by division chiefs without their knowledge. Anecdotal information suggests that this happened throughout Guatemala but not in other countries. The figure for Guatemalans starting the course (404) was estimated by assuming that 49.4% of all 818 Guatemalans who were enrolled in the course never attended. The program group was selected randomly from all enrollees in three health districts where the course was offered, and the control group was selected randomly from all doctors and nurses who expressed an interest in attending the course from three health districts where the course was not offered.
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'Pre-measurements' were successfully made on all program group members who started the course, and on all randomly selected control group members.
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Eight of the control group who were pre-measured were not located at the end of the study and therefore were not post-measured; all of the program course completers were found and post-measured.
only to children under 5 years of age. The five indicators are given to all participants at the orientation session (preprogram) and again at the graduation session (post-program). listed below and defined precisely in Table 4 :
The questions on the test were related to the course curriculum (1) Child diarrhea correctly assessed: PAHO/WHO stand-and to the observed practices. This additional information ard on practice and knowledge was used to compare the similarity (2) Child diarrhea correctly assessed: INCAP observer of the program and control groups at baseline and to provide (3) All age dehydration correctly classified: INCAP ob-INCAP with detailed information that could be used to server improve the course for future applications. Table 3 provides (4) All age correct rehydration treatment: INCAP observer a sample of these practice and knowledge items; a complete (5) Child diarrhea caretakers correctly counseled for home listing is available elsewhere [12] .
treatment: PAHO/WHO standard The survey forms were created and the data analyzed using the microcomputer program Epi-Info [13] . Data were entered Several indicators of interest (e.g. dysentery cases given into Epi-Info by the INCAP observers. McNemar's test was appropriate antibiotics, child diarrhea cases correctly reused for the pre/post comparisons. hydrated) were not obtained due to small sample sizes.
A special validity study was undertaken to address two During the observation, information was recorded on concerns: (1) did the observer's presence influence the benumerous specific practices not used in the five evaluation havior of the health worker in a way that biased the results indicators. These practices were based on the Health Facility Survey Manual [11] . In addition, a written knowledge test was (audience effect)? (2) Was health worker compliance with the A complete list of all the knowledge and practice variables can be found elsewhere [12] .
counseling guidelines associated with appropriate knowledge provider to the next. Semi-structured follow-up interviews were held with the observed physicians. The INCAP obby the clients?
To answer the first question, extended observations were servers were trained in patient interviewing by an experienced anthropologist, who also participated in some of the exit obtained for a sample of 22 doctors who had completed the course but were not part of the study sample. INCAP interviews. observers from the post-survey observed all diarrhea case visits during a week for each of the 22 doctors in the validity sample. Observations were conducted 2-3 months after the Results post-survey was completed. Because the validity study was performed after the diarrhea high season, there were fewer Table 5 shows that assessment and classification improved cases of this illness than expected: nine of the 22 doctors significantly more in the program group than in the control saw four to seven cases that week, and 13 saw none or only group. The program group's improvement in percentage of 1 case. The analysis was limited to the nine doctors who saw cases assessed correctly was 25 percentage points higher than four to seven cases (48 cases in total). To test for audience the control group when based on the PAHO/WHO indicator, effect, performance of health workers on their first diarrhea and 27 percentage points higher when using the INCAP patient was compared with their average performance on observer indicator, both significant at the 0.05 level. Correct all subsequent days. The multi-case data also was used to classification of dehydration by the program group increased investigate intra-provider variability.
24 percentage points more than the control group. These To answer the second question, semi-structured exit in-measured improvements in assessment and classification are terviews were held with a subsample of the clients who consistent with some other reported results [14] [15] [16] . Despite participated in the extended observation study. The exit these improvements, correct assessment and classification in interviews elicited information from the clients about their the program group reached only >60% at the end of the knowledge of diarrhea, what they remembered the doctor course, still well below an acceptable level. had told them, and what actions they intended to take. The
The rehydration treatment indicator did not improve. The responses of the client were compared with the observed statistically insignificant net drop in correct identification of compliance of their attending physician with the counseling and instructions for rehydration treatment might be explained guidelines.
by the higher initial value of this indicator in the program Two teams of two INCAP observers collected the validity than in the control group (77% versus 54%). In fact, 53% study data. One team member observed all diarrhea cases of the incorrect program workers improved, compared with attended by a physician using a reduced, 27-item version of 50% of the incorrect controls, while 33% of the correct the data collection form. The other team member carried program workers worsened compared with 39% of the controls. out the exit interviews. The roles were alternated from one The official PAHO/WHO definition also includes 'not getting better in 3 days', but this information was not obtained during data collection in this study.
The counseling indicator increased from 0 to 43% in the program group and 0 to 28% in the control group, but the difference is not statistically significant. Furthermore, there is concern about the validity of the counseling indicators, as described below.
The program and control groups had similar scores before the course in four of the five evaluation indicators; the exception was the rehydration treatment indicator, where the program group scored higher (Table 5) . Scores on the precourse knowledge test were also similar in the program and control groups; the average number of correct answers was 40.1% in the program group compared to 38.9% in the control group. Likewise, pre-course scores on the detailed practice variables were similar in the program and control groups, except for variables related to classification of dehydration, where the average compliance in the program group (53%) was substantially higher than in the control group (32%). The similarity of pre-course scores on most of the evaluation indicators, on the knowledge questions, and on most of the practice variables supports the assumption that the program and control groups were similar at baseline. We do not believe the differences observed in the rehydration treatment indicator or the practice variables related to classification of dehydration are likely to bias the observed results, and any effect they do have would probably cause the impact to appear less than it actually is. Unfortunately, we were not able to disentangle the contributions of the different components of the intervention on the impact of the program. Quantification of the contribution of the hands-on tutoring was not possible because of incomplete record-keeping about who received such tutoring and the selection bias operating in that process. No attempt was made here to analyze the effect of provider characteristics on performance.
If there is an audience effect, then in theory, the trend in correct practice in later cases would be downward (lower quality at the end of the week) if the attending physician tried harder on the first case, or would be upward (higher quality at the end of the week) if the observer made the attending physician nervous on the first case. In fact, the practice of the nine physicians observed in the validity study showed little or no audience effect. As seen in Table 6 , the majority of measured practice variables remained level during the week for most of the observed physicians. Upward and downward trends balanced out, with variables reflecting patient assessment showing more upward than downward trends, and variables reflecting treatment and counseling showing the opposite.
There is low agreement between the exit interview results and the assessment of physician counseling practices. Thus, exit interview data show that some patients and caretakers were not aware of information correctly communicated by the physician, while others knew information not communicated correctly by the physician. Table 7 shows lack of agreement between the observer and the exit interview for two physicians; they disagreed 33% of the time for one physician and 52% of the time for the other. These results are typical of Table 5 Pre the 1-week sample. ............................................... .. 25% and 75% of each). Table 8 all the data series were high variation, including 10% of Asking patient/caretaker 5 0 4 the assessment-related series, 30% of the counseling-related (four) series, and none of the treatment-related series. Among the Physical examination (10) 3 1 5 low variation data series, 71% were mostly performed to Treatment (three) 0 2 7 standard and 29% mostly not to standard, with the majority Counseling (10) 2 4 3 of the not-to-standard series related to counseling.
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The correct practice score is the average of the variables included in the function.
2
The trend is obtained by comparing the first case observed with Discussion the average of all cases on subsequent days during the observation week.
We believe the results show that the program was effective statistically significant 25 percentage points for these two functions. Nevertheless, the post-performance of the program group was still below what it should be: only 55-60% correct. We analyzed the degree to which compliance varied from Although the net gain was large, more work is needed to one patient to the next for each physician in the validity bring these functions to an acceptable level of quality. Other study who saw four or more diarrhea cases. The 27 practices functions did not fare so well: no net improvement was that were observed in the validity study included 13 related observed in the identification of and instructions for reto assessment, four related to treatment, and 10 related to counseling. A total of 243 patient-by-patient data series were hydration treatment; sample sizes were insufficient to analyze This table summarizes the degree of agreement between the physician's compliance with specific counseling standards and whether the client knew the information related to that standard at an exit interview. There are four possible measurement outcomes for each standard in each case: (1) the observer says the standard was met and the client knows the information; (2) the observer says the standard was met but the client does not know the information; (3) the observer says the standard was not met but the client knows the information anyway; and (4) the observer says the standard was not met and the client does not know the information. The observer and exit interview are in agreement on the first and fourth outcomes but not on the second and third. A 'data series' is the sequence of compliance scores (yes or no) for a particular standard for all diarrhea cases seen by one physician during the validity study week. 'Low variation' refers to data series in which [75% of the cases are performed to standard or [75% are not performed to standard. 'High variation' data series are those in which >25% are performed to standard and >25% are not to standard.
how well treatment was carried out; and although counseling was implemented, or among non-attending Guatemalan physicians and nurses if they had taken the course? Completion showed a net gain, it was not statistically significant and the validity of the counseling indicator is suspect because it is rates were similar in the four countries, but the ratio of graduates per tutor was much higher in Guatemala and not consistent with patient exit interviews.
We did not identify any plausible alternative explanations Honduras than in El Salvador and Nicaragua ( Table 1) , suggesting that the impact could have been greater in El for the observed impact on assessment and dehydration classification. Firstly, only minimal if any audience bias was Salvador and Nicaragua than in Guatemala if the tutors had a significant effect. On the other hand, the enthusiasm of detected. Some authors report evidence of clear audience effects associated with direct observation [17, 18] . Others medical chiefs in Guatemala for the course, as evidenced when they enrolled their entire staff in the course, may have report no audience effect [19, 20] or effects on only some behaviors [21] . In light of the widespread use of direct contributed to the observed impact in Guatemala more than in other countries. In sum, this study does not provide any observation as an evaluation tool, our findings of little or no audience effect are encouraging. Secondly, the program and direct evidence that the results observed in Guatemala do or do not extend to the other participating countries. control groups did not appear to differ in any way that might explain the result: the program and control areas were matched Clearly, there is a potential selection bias between attendees and non-attendees in the program areas. This was accounted for population, health delivery system, and urban/rural mix; participants in both groups self-selected by their interest in for in the evaluation design by selecting only health workers from the control areas who wanted to take the course. The the course, with a similar doctor/nurse mix; and the precourse scores were similar in most practice and knowledge effect of this potential bias on the impact of the course on non-attendees if they were to take the course is not clear. indicators. Therefore, we conclude that the improvement in diarrhea assessment and dehydration classification was due On the one hand, less impact might be expected on reluctant non-attendees if they were enticed to take the course than to the course.
However, the inconsistency between observer judgments on the more highly motivated original attendees; on the other hand, the non-attendees might start with lower knowledge and of proper counseling and the knowledge of patients and caretakers during exit interviews is a problem. It suggests performance scores, leaving greater room for improvement.
Our finding that, for many providers, the quality of care that the counseling indicator, and perhaps standards, may not be valid. The desired result of counseling is for the varies from one patient to another is consistent with previously reported results [25, 26] . It implies the need for larger patient to understand what he or she needs to do and then to do it. If the current standards for proper counseling do sample sizes to ascertain the magnitude of this variability in studies of provider practices. What is the cause of this not produce the desired understanding and behavior, which apparently they do not, perhaps the fault lies in the standards phenomenon: inadequate standards of care, the measurement tool, unstable providers? We do not have the answer to this themselves. The counseling standards from the Health Facility Assessment adapted for use in this evaluation focus solely question, which merits further attention.
The evaluated program combined tutoring with a lowon what information should be communicated. Evidence suggests that the manner of communication is at least as technology correspondence approach to implement distance education. Its apparent success in improving assessment and important as the content in achieving impact on client behavior [22] [23] [24] , and therefore the counseling standards classification may have been due to the prominent inclusion of tutors in the course. Consistent evidence shows that should address style as well as content.
These results apply to course graduates in Guatemala. Are distance education is as effective as traditional classroom instruction to improve knowledge, but results are not as similar results likely in the other countries where the course
